The presence of oligoclonal bands of IgG (OCB) in cerebrospinal fluid (CSF) is used to establish a diagnosis of multiple sclerosis (MS), but their specificity has remained an enigma since its first description over forty years ago. We now report that the use of lipid arrays identifies heteromeric complexes of myelin derived lipids as a prominent target for this intrathecal B cell response.
Introduction
Multiple sclerosis (MS) is a chronic disease of the central nervous system (CNS) in which repeated inflammatory episodes of demyelination and axonal loss result in chronic disability (Compston and Coles, 2002) . There is increasing evidence that MS pathogenesis cannot be attributed solely to T cell dependent mechanisms, but also involves a significant contribution from the B cell compartment (Lassmann et al., 2001; Lucchinetti et al., 2000; Hauser et al., 2008) . The most obvious indication that MS is associated with an abnormal humoral response is an increased intrathecal synthesis of immunoglobulin G (IgG) that manifests itself as discrete oligoclonal bands (OCBs) of IgG in cerebrospinal fluid (Meinl et al., 2006; Antel and Bar-Or, 2006; Owens et al., 2006a,b; Awad et al., 2010) . OCBs are important diagnostic and prognostic laboratory markers for MS (Tintore et al., 2008; Cross and Wu, 2010) . They are visualized as prominent, distinct Ig bands in isoelectric focusing (IEF) gels of CSF samples. OCBs are products of clonally expanded B cells. They are mature antibodies, mostly of the complement-activating IgG1 isotype and contain numerous somatic hypermutations. This suggests that OCBs are produced in the context of sustained antigen stimulation (Qin et al., 1998; Owens et al., 1998; Baranzini et al., 1999; Ritchie et al., 2004) . In spite of intensive research, the target antigen(s) recognized by individual OCBs in MS have remained elusive (Meinl et al., 2006; Awad et al., 2010) .
Human autoantibodies directed against heterodimeric lipid complexes were recently described in Guillain-Barré syndrome, a spectrum of acute antibody-mediated demyelinating and axonal diseases affecting the peripheral nervous system (Kusunoki et al., 2008) . Combinatorial lipid arrays reveal that epitope recognition by such autoantibodies is dependent upon cis interactions with other lipids that form heterogenous microdomains in plasma membranes (Rinaldi et al., 2009) . We have now used this approach to investigate antibody specificities in serum and CSF from Scottish patients with MS (n= 40) and with other neurological disease (OND, n = 40) (see Table 1 ). This demonstrated that responses directed against myelin lipids were preferentially sequestered in the CSF compartment. However CSF contains a mixture of immunoglobulins derived from OCBs and antibodies derived from the periphery that generate a polyclonal background. We therefore used recombinant antibodies derived from single B-and plasma cells selected from the CSF of American MS patients and controls to investigate OCB specificity (Owens et al., 2009 ). This approach is feasible as CSF-resident B cells have been shown to be responsible for the production of OCBs Journal of Neuroimmunology 238 (2011) 87-95 
